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SPECIFICATION 

lmprov«d nueUie acid r«ig«nts and methods for th«ir preparation 

5 Th« invention relataa to improved nucleic acid reagenu comprising an array of nucleic acid 5 
fragmentj and to combinations of such improved reagents. The invention also relates to 
methods for the preparation of nucleic acid reagents comprised of an array of clones, and 
combinations of such nucleic acid reagents, by recombinant-ONA techniques, and to thetr use 
for the identification of nucleic acids by hybridization methods. ^ ^ . , « 

1 0 Various hybridixation methods have commonly been used for the identification and study of 1 0 
nucleic acids. Some examples are the dire« hybridixation methods, in whrch the sample 
containino the nucleic acid to be identified is either in a solution (Srautigam at al., J^CIin.Micro- 
S 1980 12. 228-234 and the British Patent Publication No. 2.019.408) or affixed to a 
Solid «rrier (US-Patent Noa 4, 1 39.348. 4.302.204. 4.358.S3S. 4,395.488. the British 

1 S Pa en^Sb icatU,n. Nos. 2.034.323. 2.098.833. the European Patent Publications Nos IS 
62 286 62 237 and 81 .740). and is detected by using one labeled nucleic acid reagent which 

•^^SSS'J^t^n'.^rdS^^^^^^ two*.P -<l-»ch hybridixation method 

Dresent^bTounL and Hasaell in Cell. 1Z 23-36. 1 977. «M the on«*«P «"«*^«*^ „ 
20 hvbriSS methods presented in the European Patent Publication No. 79. 39. For the 20 
rH.«tifiStion of thrnucleic acids by the sandwich methods two separate nucleic aad reegents - 
»^!!^Tto <lS!J!^l nJcl^c adda prasent in the sample solution. One of these raagents i. 

'"iJulle'VaS' raalSS/Sti';^^^^^^^ carrier and tho^ which are |.be.*d. ar, \ 

28 ch.raS«5 in thit their base seduenee is complementaiy; or nearly complementary, to the 25 
^c irSd to be identified. I.e. homologoua. The nucleic add raagents uwd ara either natur.1 

50 for swidwieh hybridixation "•*<»<y' . . ^ «xording to the invw^tion in swxdwich ' ' 
The higher sensrtivity of the nudeic /••«^"f^'^ ^ p^bea inereasea th» 

hybridixation methods if in P«« «»«^^'»l2L^IlrJSJ STlabSTIIcttf-S^ nudele add 
quantity ol labeled hybrid, on the sdid ^^^^^^J^^, JS? Jwwntt vKtor^erived 
Jong with r^eryhybridixing probe Rg*. land 55 

55 ONA. X the nudeic add to be '<^«;«««J- '» *• ''J^'^'S'S.i^^^ the quantity 

reagent affixtd to the solid earned. •2il!^„^L»»^!^^^\Sbti \» bound to the hybridi 
of labeled, vector^erived nudeic a«d ""^^ . . 

being formed. The hybrids ««thw mora eMUy^««^^ 

V\^en the wrayof nudele add f«gmsfl«^«ortl«g to^^^ . „ 

. ,4a hybridixation methoda. « Im« ^.J^^^^t^-^^^^^Tit^^ nudeic add 

fragment, ar affixed » the ^J^^^J Jag^tTIS.*! to the «)l.d carrier. . 

?-etmSl,-i!tn1:;f^^^^^^ • ^ 

65 s:r^:;s?d^s.\"tw^^^^^ 
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otal araa of th« array of nuclaie acid fragmana n.. J^™,^^""^ ""'"S «' «ha sama ,iz, „ ,h. 

in '"'"'"S""'"" and hereditary disaaaea <J«n,on«rating chromojomal 

nybndization methods. a«tectioft of nudeie acids in 

^ ^ tH.'^„\rn;rrdl1„^^''r:7r:at"d•^^^^^^^^^^^ 'n^^r'*"'' -d 

1 5 drawinga. in which ^ following daaenpoon and in tha aconipanying 

FJgun 1 shows an array of sandwich hybrids. 1 
Figun 2 dapicts a sandwich hybrid of tha prior an. 

wh^Taa^^a-^i^ir KrrS^^^ * -<^-'<' 

20 invention, P*r.«on or an array of nuclaie acid raaganu according to tha 

fra^ir..' '"'^ "tas of thr.. altarnating sari., of arrsys of nuclaie acid 

toX^f)':^Tbo^rz.^^^^^^^^^^ t^jr^Mc;*^''"' " ^ 

2S f'ff«r» 5 shows an array of sandwich hybrids. 

^^^gur. 5. Show, an array of sandwich hybrid, which is fonnad whan Mp^„ ^.g,^^ 

^J^gur. 55 Show, an array of sandwich hybrid which ia form** whan Joinad b-fragmant. a,. 
b-fS|ram:J."Sa5: ""^ ""^^ •H.^Mpar.ta and Joinad 30 

3S rr"'"' ''3. 7. idJSg diiaS.^Sai^^S'l^ ""C-te -cid 

.irt I£^«*^*«'««<»"'«»inantplasmidpKtHI271 ""'"."^ 

nudaie acid fragmants. up to 20 ftSmanST whfch 2S ^^L^^**^ «'<«^tin« 
45 suffieiantly homolodous to *a nudS ^T^J^*^ V!* -^ds 

at laaat two s^^oftlJ^^S^V,^^ «• «««^n«<» 45 

homologous to on* anothar fragmants. which mun not ba 

^om^S:^^':^'^'^^ this cas. th. fragm«,.a ' 

50 aaeh othar. But thay m!^«,flS5Sl hJ^2!^-?!!^ frigmants. must not ba homo»4ous to 

ba idandfiad. ThaiTf^iVSS 50 
ch^ctari^tionofihlTiclaicaddSjlt:':;;^^ . 

Tht nudtte sod rtagtnts aceordino to tha in^fi^Z Z^ T wtntifitd, 

bo* sap^at. and joint, a^^n'X HJd'^'r tT * i^*^' 

totSjn^dof^NSStSSl'^*'^^ 55 

awiH m o« tatntitiad out suffiatndy homologous, so that a sublo 65 
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hybrid is formed betwoan tht reagent and the nucleic acid to be identified. The preparation of 
suitable arrays of nucteie acid fragments: is by no means limited to th isolation of suitable 
nucleic acid fragments from the genome. There are available many equally useful methods to 
prepare such arrays of fragments. The man skilled in the art can prepare arrays of nucleic acid 
5 fragments by synthetic or semisynthetic methods. 5 
The reagents are isolated in such a way that at least two series of alternating nucleic acid 
fragments. a,« a}, a,, etc., and bt. b^ b^, etc.. are obtained. The nucleic acid fragments 
belonging to the series a,, a|. aj. etc. are composed of fragments situated close to but not 
adjacent to one another. The nucleic acid fragments belonging to the series b,, b,, b,. etc. are 

1 0 also composed of nucleic acid fragmenu situated close to but not adjacent to one another. The 1 0 
nucleic acid fragments belonging to the stries a„ a,, av etc. and those belonging to the series 
bi, b,, bv etc. must not be homologous to each other. It is preferable that the nucleic acids 
belonging to the series Si. a^ a^. etc. and those belonging to the series b^ b,. b,. etc. are 
isolated in such a way that every second fragment belongs to the a*senes and every second to 

1 5 the b*$eries. as shown in Pig. 3. In Fig. 3« a,, Sf are arrays of nucleic acid 1 5 

fragments sufftctantty homologous to the nucleic acid to be identified. It is. of course, possible 
that even a third nucleic acid fragment sertee. e,, c,. c,, etc.. is isolated from the ume nucleic . 
acid, as shown in Fig. 4. It is preferable that the alteniattng two nucleic acid reagents follow on 
another direaly. but this is no absolute prerequisite for the invention. 

20 The nucleic acid fragment series described above can be used either as separate fragments Mu 20 
a,, a,, etc.. and b,. b,. b,. etc- (Fig. 5e) or joined together into longer strands a,-a,-a,. etc.. * 
and bi-^bt-b,* etc* (Fig. Sb). It is. of course, possible to prepare all kinds of intermediate forme 
such as, for example, an a-seriee in which St is a separate fragment and a,->a) are joined 
together, and in the b^eries. for example, b,-b, are joined together and b) is separate, etc.* ae 

25 shown in Fig, 5c. - " - 25 

Fig, 6 depicts various arrays of sandwich hybrids. Fig. 6a shows an array of undwich hybrids 
in which the arrays of nucleic acid fragmenu are separate. Fig. 6b shows an array of hybrids in 
which the labeled array of nucleic acid fragments are joined together. Fig. 6e deptcr a case in 
which an array of sandwich hybrids is formed from both joined and seperate labeleo irrays of ' 

30 nucleic acid fragments. In Rg. 6. x represents the nucleic acid to be identified; b,. b,. and b, 30 
represent the labeled probe* and a,, a,, and a, represent arrays of nucleic acid fragments affixed 
to a solid carrier. 

Nucleic add fragments which belong to the b^es can. for example, be labeled in such a 
way that a labeled nudeic add reagent is obtained, i.e. the probe B. The nudeic add reagents 

35 which belong to the a-series can be affixed to a solid carrier in such a way that a nucleic add 35 
V reagent A bound to a solid carrier is obtained. It ia* of course, alternatively possible to prepare a • • 
labeled nudaic add reagent K and e corresponding nudeic add reegent 8 bound to e solid 

carrier. -'--r-i .-••-•w . - . . . • - • <• 

Such nudeic add pairs A and B. or B and A. labeled and respectively affixed to e solid carrier 

40 can be prepared for sevenl different nudeic adds to be idantified. They can be combined into 40 
suitable nudeic add reegent combinettons. which ere composed of different nudeic add reagent 
pairs A, and Bt« A, and Bv A, and B,. etc. or Bt and A,. 8, and A,« B, and A,, etc Reagents* 
containing arrays of nudeic add fragments which identify different nudeic adds can also be 
combined so that s probe A.-A^-Zr is obtained, which, for example* comprises an airray of 

45- nudeic add fragments (e,-e,-eJ,-(»»-«»-«i)»-(«i-«i-«i>r •« »*w*vn in Fig. 7. in which a,^ a^ 45 
and a^ are arrays of nudeic add fragments A, which identify nudeic sdd x: a,^ •"^ •jr 
arrays of nudeic add fragments A^ whidi identify nudeic add y; a,r ^ 
nudeic add fragments A, which identify nudeic add a, and v ia a vector-derived nudeic add 
pert. Joined errays of nudeic add fragmentt can, of course, alao be used aa separate fragments, 

SO as suitable mixtures. • ^ ^ , ^ . _ 

The arrays of sandwich hybrids according to Fig. 8 are obtained by using the reagents shown 
in Fig, 7. If simultsneous identification of several different nudeic edds is desired, rt is. of 

* course, necessary to use seperate filters, aa shown in Fig. 8. Rg. 8e shows s soUd earner 
identifying the nudeic add x, Rg. 8b a solid carrier identifying the nudeic aod y. and Rg. 8c » 

55 solid carrier identifying the nudeic add z. In Rgs, 8e, 8b and 8c b„ and b„ are 

nudeic add fragments affixed to a solid carrier and identifying the nudeic aod x; b,^ and 0,, are 
arrays of nudeic add fragments affixed to e adid carrier and identifying the nudejc aad y: and 
b„ and b,, are arraya of nudeic add fragmenta affixed to a solid carrier and identifying the 
nudeic add a; and x. y and a are the nudeic actda to be identified. K P» F, are the ^ 

60 respective solid carriers or filters. A,-A,-A, is a probe whidi identifies aU the three nudeic acids ^ 

simuluneously, if separate solid carriers are used. . 

The abovenjescribed nudeic edd fragment seriee. reegents and resgem combinaoons can oe 
prepared by recombinant-ONA techniques known per s . A number of nudeic aad fragments or 
different lengths are generated, by using restriction entymee, from the nudeic "ff » °« -c 

65 identified r from a part representing it If the restriction map of the genome to be identified is 
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kn wo, it is possibia to isiao* 
10 wh.ch are combinad to form ,Litabl# combilJroM ^ '° »eri„. 

•J:;:/rr/.rtr^^^^^^ ... b.. b,. b. 

sanas a i« cloned into on. vactor for axam^K « ^^^^^^^ teehn«,u», in ,uch a way that tha 
b i, clonad imo anothar suitabl. ^.^o, whS do!, no,'^?.^1^^''"2v.n<* whar.« ,ha ,aria, 

15 prav-ou* vactor. Tha baaariophasa M13 ia »n !^!^;^Jof^J,T,''^*\''* 

The fragments belonging to the senes a can h. i^Tfl " «<lv«ntageous vector 

be cloned into on. .LI. For exVmS. ?-.' iStS,eT.r" ^ 
msert .nto th. same p8R322 ve«or In . conJ,t^^il,?^'^^^ " • continuoua 

reagent senes b,-b,. In th. cloning it i, prtf^to ^H^^?'' fO^^^'^ * P^'"'** 

20 foreign ONA can be joined. For eximple lanSdVphagTa^^ '^'^ «' 

purpose. "«""<1 vectors are suitable for this 

Thus, two reagent pairs comprising arrays of nueleie tttia f»<.. 

sandwich hybridixation method aeco'dinVto tfie intantiar .^"^ 

substance to b. id«,tifi«i. I.., a ^ llT!StXJ^r::!T:J5r':^ '•'^ 

25 Mo« commonly, radioactiv. isotopas ar. us^ ?b2hJ^ rt!?!?-?^*?* • 

Bntish Patent Publication No. 2.034 323 th^JS-PatJ^iTN^ A^'!;/^*"'"^ '"e 
following isotopes ar. used: «P. '"I '»M and «H i« 1^? " *'358.535 and ♦.302.204 th. 
79. 1 39. th. isotep. "»l ia^Lsed Nudeie T^d ^il v.* ^"^'^^ ^"•^ '^'Miction No. 
and labeled with, "g. been modified in different way, 

30 enzymatic or eniymaticalj mwlureable E^l,! 21 ^i*"'?*'" 2.S18.755). Also 

2.019.408. «h.^«~pS^P«rPub"^^^^ No. 30 

fnfii:ig°?a?e.?nVK^^^^^^ - 

invention ar. menttenad above, butit S^t^X^,^^^^^ V^*^ •eeorting to th. 
I.b.1 ,ub«anc.s which ar.^' ZS>S f^lS Ia^il2?3 SliTirS'^ n«.JmprSv.d - 
40 according to th. invMtiofl. • • »o«W9 of arrays of nudeic acid fragments 

^.^S%^T^7n^SitS.'^:^^ NO. ' 

148,955 describes a m«hod ofbiSirS^iSefc^^^^^ Publication No. 

US-Patents Nos 4.359.538 «h*43M 2S d^Jl iLV^^ ^ th. earriar (p»p^. 
45 used as solid carriers. 6SmlSm»^'i^uil^^ eh«t,,ealV modified papers which on b. 

filtors-ButitiT^Sm^aTlSInK^^ 45 
suitable for us. ealS «iS?!ao«S^ « motenals which wiO be evw, mor. 

other solid c«riJS.1«d.TJS«IS^m.««!-r*'''*?- f^*^ ««• ••«• 

cellulos*. tat.s.TtrtS^^S^\2^S no'^^^^^ triuin*. o, epoxy^ated 

50 than thos* to b. dMcribeHSI;* I? h-STn fL^« k2^^ ^ ^ *• *^ ««rier 



60 



Ga2lS6 074A 



solution, if filters have been used as solid carriers. If chromatography matrices, latex, or the like 
have been used, the hybridization s lution is removed. The solid carriers are rinsed with a 
suitable washing solution. The arrays of sandwich hydrids formed (Figs. 8a. 8b. 8c) are detected 
by methods known per s#. The radioaaive label is measured, for example, by autoradiography 
5 by a scintillation counter or by a gamma-counter For example, an enrymatic label is identified 
after, for example, a color reaction, by photometry or on the basis of a preupitate, Unthanide 
chelates can be detected by a so-called "time resolved fluorescence" method. An immunologicai 
label is detected by immunological methods suitable for the purpose. 

Several different mixtures can be used as the hybridization solution; the alternatives presented 
10 in the European Patent Publication No. 79.139 and US-Patent 4,302.204 are mentioned as 
examples. It is, of course, also possible to us« other hybridization mixtures. The hybridization 
takes place at a temperature of 0-80*C, but is advantageous to use, for example, a temperature 
of 65*C. Sufficient hybridization may occur in a very shon period, but it is advantageous to us 
hybridization periods of. for example, 1 2-20 hours. 
1 5 The two-step sandwich hybridization method is carried out in principle in the same manner, 1 
but in this cas« the nucleic acid reagent affixed to a solid carrier is first added to the 
hybridization solution. When the hybridization has taken plac«, the solid carrier is washed and a 
second hybridization is carried out in which the labeled nucleic add reagent is present. 
The above-described labeled nudeic acid reagents or reagent combination A,. etc., and 

20 B., By B,, etc.. can, of course, be usod in direct hybridization methods, tn such a easo th« 
nudeic add sample in a solution must be divided for each nudeic acid x, y and z to b« 
identified or, if the sampio is affixed to a solid carrier, a separate sample affixed to a carrier must 
be prepared for each sample. Tho formed array of hybrids (Fi^. 9) is detected by methods 
known p#r se. In Ftgs. 9, F represents the solid carrier, i.e. the filter, x the nudeic add to b« 
25 identifiod, and v the vector-derived parts. The labeled probes used are a„ a, and a, (Fig. 9a), ITi 
and b| (Rg. 9b), and a^, b„ a,, b,; as (^9* 9c). 

As already described above, various combinations of nudeic add reagonts can b# mado up 
from the arrays of nudeic add fragments according *o the invention. It is possible hy using 
thesa combinations to identify several different nudeiC adda simultaneously. Arrays of nucleic 
30 add fragments homologous to the different nudaic edds to be identified can be usad as 
separata fragments in the mixtures or joined together in such e manner that one probo 
identifying several different nudeic adds is obttined. Nudeic add reagents affixed to e solid 
carrier must of coursa, ba kept separate in order for the identification to be successful. 
Hybridization using arrays of nudeic add fragments can ba usad for identifying various 
35 human, animal and plant pathogenic microorganisms. By tha method it is possible to identify 
microorganisms present in foodstuffs, such as Clostridia, salmonella*, staphylococd, which 
causa food poisonings. Tho method is suitable for the identification of conuminants present in 
water, such es entarobactaria and enterovirusaa. 
Sinca tha sandwich hybridization test using arrays of nudaic add fragments is a quantitativa 
40 method, it is applicabia to, for exampla. tha dataction and measurement of gene ampliftcatton* 
This characteristie ia significant in, for exampla, tha detection and treatment of cancer. Tho 
formation of a stabia array of hybrida raquirea that the homologous sequences of the probo 
reagent and tha fitter reagent are loeated within a moderate, preferably less than 5 kilobase (kb), 
distanca from each other in tha tampla strand. If changee with r«spaet to tha disunea batwaan 
45 theso two areas do occur, tha chango is dear/ observable by this method. Therefore the method 
is also suttaWa for tha dataction of changed mRNA. chromosomal rearrangements, the 
rearrangemant of immunoglobulin genas for expression, and horoditanr diseases. It is thus 
possibia to construct various reegent combcnationa from the erraye of nudeic add fragments. 
For exampla, for the identification of the causativa agents of venereal diseases rt is possibia to 
SO prepara kits which indude a probo which conuins arrays of nudeic edd fragmenta which 

identify gonorrhea, syphilis, herpes and chtamydiaa. The identification is in this casa possibi by 
using separate filters for gonorrhaa. syphilis, herpes and chl«mydiao. 

Tha invention relates particular to arrays of nudeic add fragmenta comprising tha recombi- 
nant plasmids pKTH1220 and p*CTH1271. The recombinent plasmid pKTH1220 comprises, in 
55 tha plasmid vector pBR322, DNA of ChlMmydi* Mchomatis L2 which is spedfic to the 

Chlamydiao. Thia recombinant plasmid is doned into tha host Eseh^richis coli Kt 2 HB1 01 . Tho 
recombinant plasmid 1271 comprisaa. In tha plasmid vector pBR32S. ONA from the cytomega* 
lovtrua AD169. Thia recombinant plasmid ia d ned into host £schariefi«a cotf K12 HB 101, Tho 
hosts containing tha recombinant plasmids pKTH1220 and pKTHIlTI hava been deposited at 
60 th« cultura collection Deutsche Sammlung von Mikroorganismen (DSM), G ri esebachstrissii^B, 
0-3400 Gdttingen, West Germsny. Th numbar of tha deposit containing the recombinant 
plasmid pKTH 1 220 is DSM2825 and tha number of the daposit containing the recombinant 
plasmid pKTHI 271 is 0MS2826. The deposits wiU ba freely avatlabia onca the patent 
application has bean made public. 
65 Tha inv ntion is describad in greater detail in tha following examplea. These examplea must 
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n t. however, be understsnH «• i* • 
.h. nud-ic acid (ONA and Bn" Xh^X^^^ 'LV, '* ^'^^ r«""on. Th. ,tru«ur, of 

a eucaryotie or a pfocaryotic eel . Fo ThJ reason .Kr^^ " " * derived from 

equally well applicable to the nucleic ac L of animi^/^^f ''!" «he examplea are 

S viruses. Thus the reagent, 'ccor^ing ^SitZTn ^n t^^^^ microbes or 

pTparVd^';jhS^,.r Sr 

and .O.OIO.OU, arrays of ^^^X:!^:^:^ ^^^^^ 
10 Example 1 

from the ONA of Chl,mydm tr,chom!ti!^^^;^*';2^r'^i'i '^ci,om»tis group were prepared 
known method., and the resulting ONA SenVwer. L« 'i*'*"^ fragmented by 
transferred to the host organism lsc/.eriSj Totf KlTHVloi^hlT^' and 
of the ChlamydiM f«<rf>om«f/, a baeteriun^Vw ohtainlS « '^'T A flane bank 

number of recombinant plasmida. eadTha" n^ a ,1?™ t^' » *• «"'"*«9. ' a. a large 
derived from chlamydia.. For reag.n^,odurto„"JLTb.Sr«^^^ ONA 
large ONA insert, derived from chlamydial ONrv^iJTsTlJSSS^i!!^*^ containing m««m.l|y 
20 piasmid i, the one designed PICTH1220 whteh hw Jj^lL^lSi^ J'"* ^""^ O"* ««ch 
Deutsche Sammluna von Ml^,ni,men uSJ^^lJ^Sni?^^^^ 

which for use as a mgtit we, demonnrated bv •dir^Z^^ JJfl^ ^"^5) and the suitability of 
PKTH1220 identified all of the nudeiJ^STdiriveSZi, JfT^^^^^ •"owedThat 
serotypes, but no other nucleic acida different Oi/«mydi« tracfiomar/s 

cloning into pATI 53 plamiid (Maniatit et ^ mJuI^. r^^** transferred by further 
String Harbor LaboratSry! p.e. 1 9S2 'a nd Sm^tt 3 ^^"^ ««« 

piasmid PICTH1220. having . mo.ecii:He^%?u kl' n'l-!; I'd BamHr'«'!r 
represent the restriction enzymes used and ■ a h h k 1 ' ^la' 
locations of the fragments produeedw th^. iw^^^ "'"tu.l 
belonging ,0 the series b .JSS7p^?i^ •tS. tSS^f ^JT^ 
vector, u«d for funhe, doning. th/name, of'S riSbt^rSl'Jl'^rCSS ** 
35 rab/« 
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30 
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15 
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25 



30 



40 a, 
b> 

45 b1-b2 



Fragment 

Qal-Sall 
SalUQai 
Sall-BamHI 
SamHt^Sall 
Clal-Clal 
eamHI-BamHI 



Sixt Vector 



3.0kb 
2.9kb 
0.7kb 
1.4l(b 
1.7kb 
2.1kb 



pATtSJ 
PAT153 
M13mpa 
M13mpa 
M13mp8 
'M13mp8 



Racombtfiant 
ptaamid 

pKTH1252^ 

PKTH1250 

mKTH1242 

mKTH1239 

mlCTH1248 

mKTH1245 



Use 

Filter 
Filter 
Labeled proba 
Labeled probe 
Labeled probo 
Labeled probe 



don'ia'^':JXi?r2iiaire^^^^ ..actroefotion «,d wer, 

50 by u»ng known mSSI ««•« «» the vector, listed in Table 1. 

in agaro,. ge«, from whSh iV*2i iSSS'^fiJIfrifi^^ by 9el electrophorew 

with theiid of T4 lig«M enwrw \nd af SI!? itt n^f!!^''"*"* '^"^ » *^ o*ef 
55 thoM whidt had frei ^irSi^ iiiStifiJ i^L'l^!^^ 

the SamHI re«riction Se oTSTdSSeS^SS fa^ „# aT"m » 
wa, mad. a n^ombinant P^Z-SS'SoSu:^^ 

compn«ng two separate ONA fiigments which ar« not ^c^5^ZSS!Z^SJlS^ 

.5 '^Lis:^^^^s!ssr,,;i;^ 
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Tha sensitivitY of an array of nucleic acid reagents as compared with a singi continuous 
reagent pair was studied by tha sandwich hybridization method. Tha test was carried out using 
filters which all contained 10** molecules of both pKTH1250 (Si) and pKrH12S2 (a,) ONA 
rendered singla-suanded. Tha sample to ba studied was tha plasmid p(CTHi220. which for tha 
test was rendered single-stranded by boiling for 5 min in 0.17 M NaOH. whereafter it was 
transferred to OX and neutralized with an equimolar amount of acetic acid. The following 
probes labeled with listed in Table 1. were used in the tests: miCTH1242(b,)« 
mKTH1239(bJ. mKTH1248(bJ and mKTHI 24S(b,-b,). 

The hybridization was performed at -k 65*C for 17 hours in a hybridization solution having 
tha following composition: 4 X SSC. 0.02% Rcoll, 0.02% polyvinyl pyrrolidone. 0.2% SOS. 
and 200 fig/m\ herring sperm ONA. Tha filtera ware washed for 2 h at 50*C with a washing 
solution, having tha following composition: 0^1 X SSC. 0.2% SOS. and were counted using a 
gamma-counter. The results ara shown in Table 2 and are tha means of five parallel tests. 
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Rybridlsad radioactivity. 



Spaeimaii 









*»i'*a 




(b,.b,).b3 


0 37 


37 


33 


49 


39 


32 


10* 48 


44 




93 


68 


140 


lo' 226 


238 


23a 


396 


416 


666 


108 1473 


1415 


14S8 


2912 


2637 


3S80 



20 



25 



30 



35 b. 



"3 

40 ^^i-'^a 



45 



{bj-b,}.b. 



380.000 epa/taa«i S 

340,000 epa/t««tir 4 

330.000 epiii/t««t» S 

310.000 cpai/ttsty 7 
700,000 epa/tctti 
700.000 epa/tasty 



X 10 epm/iagUDk 

s 107 epm/iigONA 

s 10^ epa/iagOSA 

s lOi^ epm/M90aa 



SO 



35 



40 



45 



Statistieally ealeulMtd. th« 9S% eonfidanca limit of tha tasts paifermad without « umpla 
( - nagativa eontrola) wm ra^ardad u tha lowar limit tor poaitivity. Thaaa valuaa wara 52-54 
epm whan tha proba waa b,. b, or bv 58 epm whan tha proba waa b,. b,. 58 epm whan th 
praba waa bi-bj. and 88 epm whan tha proba waa b,-b,. b^ 

(c) dhtamyd/a ditgnottkt by using $andwieh hytridaation with arrari of nudafc add frog- 

Spadmana takan from thraa man sulfaring from urathritia and thraa wom«i ttrffWng from 
carvicitia wara Mlaetad for tha taat CNunydia tradwmai^had bMn ,i«»««tjd from 
55 urathral ipadmana and tha famala tpadmana "Jl^" ^^.'SiSfS^iSi IST 

ing numbar of aimilar patiant apadnana. from which ^««^<*^>^i?*^ 
studiad. Tha spadmana to ba anaminad *«J» takw T?1f MmM^otohata 
immaraad in a dtlainydia aampla^king buftar eontttning 0.2 " •JS^^ST'^M lU/^T 
buffar. 3% fatal ealf aanim. 1 0 M/nd gantamiem. 1 00 w/ml wwKomydn. and 25 lU/ml 

®® "^Ch!!!;vdla waa cuMvatad from'th "ipSdmana! TTnT .riginai tpadmana wara •^'^J^^^^^ 
sandwidt hybridixation using an array of nudaic add fragmanta. ^*;>^*Xi^^2^ 
tratad by using 2-butanol t ramova liquid from tham in sudt a . 
about 80 id. thair coneantration for tha taadng thua baing about 3-7 fold. TharaaftarTO mA 

65 60TA, 0.7% SOS. 200 ug/ml protainasa IC ancyma wara addad to tha spaaman. ano it waa 
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Rybridlz«4 
radlMctlvity 



A««ult of 
chlamydia culture 



Mar 1 
nan i • 


151 


Mtn 2. 


164 


Man 3. 


154 


Man 4. 


61 


Man 5. 


76 


Man 6. 


55 


Woman 1. . 


343 


Woman 2. 


509 


Woman 3. 


362 


Woman 4. 


57 ' 


Woman 5- 




Woman 6. 


81 


B^ffar, 


30-55 


Chi. trachoma tla 


'• •••• 


t2 bactarlua, 10* 


41» 
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45 TJ««mrtf6rpo«iiMt^lnt^ 

cultura tan. wara „ag«iSXt:S^^^ ^ tha 

£)ramp/a2. 

EcoRl fr.gm.flt I of .bout 9 tt.S^i„ siZ^^*^ '/JlT^r^ SS"^ 
isoLted from .gwost mi bv ^^^Z^^^^ e *^ 5M-582. 1982, wm 

PBB325 plMmW vector oSS;d(JXrtS KmlS^^ 
eytom.g.l«yjru,:ij,.dfleONA JSSof S^SS^rTr?^ ^ *^ • 

65 ■^'-•«>^<J^:ss:r::i^ ■ 
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culturt collection Oautsch« Sammtung v n Micro rganisman undar numbar OSM 2826. Th9 
recombinant plaamid was grown and purifiad by kn wn techniques. 

Tha funher clonings were carried out by known techniques by using as vectors the pBR322 
plasmtd and the M13mp7 and Ml 3mp8 phages. Figs. 12 shows tha hybrid plasmid 

5 pKTHI 271 having a molecular length of about 9 kb. Tha array of nucleic acid fragments shown 
in Ftg. 12 were prepared by using the restriction enzymes EcoAI. BamHl Gal and Pstl. Fig. 12 
shows the fragments obtained by using the restriaton enzymes as well as their relative size and 
location. Table 4 lists the sizes of the fragments in question and the vectors used for the funher 
cloning, the names of the thus obtained recombinant plasmids, and their use either as fitter 

1 0 reagents or as labeled probes. Fig. 1 3 shows an array of sandwich hybrids which is formed 
when the array of nucleic add fragments listed in Table 4 are used. 
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Restriction 


fragment 


Vector 


Designation 


use 


15 




Ecofll-Pstl 


(3.3kb) 


pBR322 


PKTH1273 


Filter 




•i 


Ctal-BamHI 


(3.0kb) 


PBR322 


P*CTF1274 


Filter 






Pstl-Pstl 


(O.Skb) 


M13mp7 


mKTH1277 


labeled probe 






Pstl-Oal 


(I.Okb) 


M13mp8 


m»CTH127a 


Ubeled probe 


20 


bi 


BamHO-EcoRt 


(I.Okb) 


M13mp8 


mKTH1279 


Labeled probe 





(b) Oemonstntien of tf»« stnshMty of an array nudaie add naganu (mm qrtonicgi/ov/rus by 
25 tha sanOwkh hybridaatien mathod '\ 
Th« Mnshivity of an array of nudaie add raaganta as comparad with ona continuoua raagant- 
pair was asaayad by tha aandwidi hybridixatton mathod. Tha tpadman in tha tasis was CMV 
ONA. which was boild in 0.17 M NaOH for 5 min. and was tharaaftar nautralizad as in axampla 
1 b. Ritars whidt all cbntiinad 10" nwlaeulas of both plCTH1273(a,) ONA and pKTH1274(ai)- 
30 ONA. randarad dngla-atrsndad. and tha follbwinfl probas labalad with '»J liatad in Tabia 4: 
mKTH1277(b,). mKTH1278(b,) and mKTH1279(bJ wars uaad In tha tast Tha probas aach 
eontainad 10* cpm/M ONA. Tha hybridixation was earriad out as daseribad in EMmpla lb. Tha 
rasults ara shown in Tablo 9. 

35 Tabla 5. 
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Bybridisad ndlMctivity, 
with (b) aa th» orebe 
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b, b. 



b^.bj.bj 



45 



10' 



4x10' 

50 7 



3S 
3S 



33 
44 



38 
4C 



4S 



S3 



8S 13S 142 
303 2S4 2«S 



99 

209 

419 



129 
292 
649 



45 



50 



55 



80 



bl 
b2 
bS 

bl.b2 
bl,b2.b3 



310.000 epai/t««« 
320.000 epm/tmat. 
300.000 epa/^"^ 
300.000 epa f Meh/t««6 
360.000 CPS f aaeh/taati 



55 



60 



65 



In tha tast of vakia of tho lowar limit for positivo was 81 -58 epm whan tha proba waa b,. b,' 65 
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in ,b,. b, or b,, JtiST;; h"^^',^^^^^^^ individual rMg.nt 

hybridization with a reagent of b b arh h s ^.^T^ . "'oleeules. On tha other hand. 

CMV-ONA. The results "ow thai th. ' •« '0* molecules of 

a. individual nucleVc acid rMg.no ^ « ""'itiv, 

'^'cnSTsfSSr^eV^^^^^ 

25 The cells infected with cytomegalovirus and the uninfected cells were broken un hw .« cne - 
proteinase K treatment, homogenized and boiled, as abov. °* *" 

The results of the present hybn'dlsation are shewn in Table 6. 



rabfe 5. 



3S Hybridized 

Specimen radioactivity Virus isolation 

-~T—^-^—— _______________________ 

Infected cells (10*) .3521 Not done 

Urine 1(10 ml) 243 CMV 

40 Urine 2(10 ml) 3218 CMV 
Urine from a healthy 

person (10 mi) 52 Not done 

Lung biopsy specimen 535 CMV 

Control cell. 10* 68 Not dene 

45 No specimen 68 Not dene 



50 



d»m^,^^^l ^Ai!!!^^ w tnty of nudeie add reagents, to 

intlrflril?!^ JkTSlL^.^r'*^'^' ? «« """wn ONA. i.e. the test is not 

n !Sl2tS,5l .ZS^'*^ *• «yp« of apedmen doee not 

interfere With the speafity of test m any way. 

CUIMS 

add frag'JSentt**'** diarwaerized in thei they comprise arrays of alternating nudeie 

2. Nudeie add reagents according to deim 1. characterized mi that they comprise two or 
TV **"J!^^* ^ P«f««bly more arraya of alternating nudeie add fragmente 
suffioentiy hemologoua to the nudeie add which ia to be identified but not homoiegoua to one 

oU anotn^f. 

3. Nudeie add wagenta according to dii^iil and a. dwocteriad in that they comprise " 
either s perate or j mad arraya of altemating nudeie add fragments. 

™ ^'"'•'f .'^"l*"* •««^'"9 w «Wms 1. 2 or 3 dtartctarized in that they comprise 
anaya f nucleic acid fragmantt which either have or d not hove vector-derived parts. 
88 5. Nucleic add reagenta according to daim 1.2. 3 or 4 dMTwaerizad In that they compriso 
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taboled arrays of nucleic acid fragments. 

6. Nucleic acid reagents according to claims 1. 2. 3 or 4 characterized in that they comprise 
arrays of nucleic acid fragments affixed to a solid carrier. 

7. Nucleic acid reagents according to claims 1, 2, 3 or 4 characterized in that they comprise 
5 the recombinant plasmid pICTHI 220 or derivatives thereof and which recombinant plasmid 

contains the DNA of ChlMmydiM traehomttis L2 bacterium and is cloned into the host EscharichiM 
coli K12 HB101. and the deposit number of this host containing the recombinant plasmid 
pKTH1220isDSM 2825. 

8. Nucleic acid reagents according to claims 1. 2. 3. 4. 5 or 6 characterized in that they 
10 comprise the recombinant plasmid ptCrH1271 or derivatives thereof and which recombinant 

plasmid contains the ONA of Cytomegalovirus A0 169 and is cloned into the host ischerichiM 
coli K12 HB101. and the deposit number of this host containing the recombinant plasmid 
PKTH1271 is OSM 2828. 

9. The use of nucleic acid reagenu according to claims 1* 2. 3. 4« 5. 6. 7 or 8 for the 

1 5 identification of several different nucleic acids, characterized in that suitable combinations of 
nucleic acid reagents sre assembled from arrays of nucleic acid fragments sufficiently homolo- 
gous to these different nucleic acids. « . 

10 The use of the nucleic acid reagents according to claima 1, 2, 3. 4. 5, 8, 7 or 8 in 
hybridtxation methods, characterized in that the arrays of hybrids formed in the hybridization 

20 methods sre demonstrated by methods known per s»* . « ^ . . . , « . 

1 1 The use of nudeie add reagentt eccordtng to ciaima 1 , 2« 3, 4, 9. o. 7 or a in 
sandwich hybridizatibn methods, characterized in that the arrays of sandwich hybrids formed in 
the sandwich hybrid methods are demonstrated by methods known p#r se. 

1 2 A method for the preparation of nucleic acid reagenu according to daims 1, 2« 3, 4. 5. 
25 8. 7 or 8. characterized in that the arrays of nudaic add fragmenta are prepared by : ^ 

recombinant-ONA techniquea. synthetically or semisyntheticaHy. . ^ ^ - 7 

1 3. A method according to daim 1 2. characterized in that the preparation of the arrays of 
nucleic acid fragments comprises: . w. . ^ 

(a) tha isolation of a sele«ed nudeic adds of suittble length 
30 (b) the cloning of the selected nudeic add into suitable vectors 

(c) the fragmentation of the nudeic adds by using a restriction enzymea . ^. 
d) the combination of the suitabia arraya of fragments into series by using suitable ligasea 
(e) tha doning of the arrays of fragmenta into suitabia vectors, preferably fragments 
beloncina to different series into different vectors ^ . . 

35 (f> the labding of the either separate or joined ntidaic add fragments belonging to ona senes 
(g) the fixation to a solid carrier of tha either separata or joined nudeic sad fragmenta 

belonging ^JJ^^^JJ^^^^^p^^^^ g nycletc add reegant aa daimed in daim 1, carried out 
substantially as hereinbefore described or exemplified. ' ^ ^^w^ 

40 ll A nudeic add reagant as daimed in daim 1 and subsuntially aa hereinbefore descnbad. 
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